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Hi, I’'m Lucy! And 'm a.....

.. .materials scientist = physics + chemistry + engineering
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About Me

Newcastle
(19 years)

A-levels
Maths, Further Maths, Physics, Philosophy



About Me ‘ Birmingham: university
and teaching (12 years)

&

Undergraduate degree
MSci Theoretical Physics

%

Teaching qualification -
Her Majesty’s Prison Blrmlngll'

Teaching job
Arden Primary School
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London: PhD work
(4 years)

PhD student

Materials Science




Why did | choose physics?

Quantum Mechanics Computing / Programming



MSci Theoretical Physics

10

research project:
modelling electrons in a
quasi-2D metal

Lots of quantum mechanics
(lots of maths)
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summer project:
analysing gravitational
wave data



Why did | leave physics?

1. | couldn’t find a physics question that | cared
about enough

2. ldidn’t think | was good enough...



Why did | leave physics?
Why did | return?

1. | couldn’t find a physics question that | cared
about enough
| found out about materials science

(energy materials)

2. |didn’t think | was good enough...
| decided to ignore that voice in my head



Energy materials
= materials that generate and store energy
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solar cells batteries
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To replace fossil fuels we need new cheap, long-
lasting materials made from abundant elements

To design new materials we need physics!
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Computational modelling
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Input: Solve QM Output:
atomic structure equations material properties

Computational modelling can be used to
develop new materials



Example: vibrations in a solar cell material
(video courtesy of Jarvist Moore Frost)
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Ab-initio computational modelling

Mhe Schrodinger Equation

1926




Ab-initio Computational modelling

“The underlying physical laws necessary
for a large part of physics and the whole
of chemistry are thus completely known,
and the difficulty is only that the exact
applications of these laws lead to

equations much too complicated to be
soluble.”

Paul Dirac
1929




This is my lab...supercomputers!

[ X N 2. bash
Last login: Mon Jul 17 19:44:36 on ttys@0l
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You or I must yield up his life to Ahrimanes. I would rather it were you.
I should have no hesitation in sacrificing my own life to spare yours, but
we take stock next week, and it would not be fair on the company.

-- J. Wellington Wells

lucydots-laptop:~ lucydot$ [

[terminal screen]



Fastest supercomputers in the world

Rmax Rpeak Power
Rank System Cores (TFlop/s) (TFlop/s) (kW)

Summit - IBM Power System AC922, IBM POWERY 22C 3.07GHz, NVIDIA 2,397,824 143,500.0 200,794.9 9,783
Volta GV100, Dual-rail Mellanox EDR Infiniband , IBM
DOE/SC/0ak Ridge National Laboratory >1 exaflop/s

e T (> 1000000000000000000 flops/s)

1,572,480 94,640.0 125,712.0 7,438

2 Sierra - IBM Power System $922LC, IBM POWERSY

N Niuialerail Mallanns \R Infinithand
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DOE/NNSA/LLNL
United States

3 Sunway Taihul; 10,649,600 93,014.6 125,435.9 15,371

4 Tianhe-2A ko Intel Xeon | 4,981,760 61,4445 100,678.7 18,482

fffffff

5 Piz EANOVET2C 2.6GH , Ariesyinterconnect , 387,872 21,230.0 27,154.3 2,384

Switzerland



The problem with Einstein
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I’m not a real
physicist




Don’t just think about academic labels
(history, physics, business) — think about
the type of question you want to answer

It is easy to doubt your ability — it’s
normal to feel unconfident when you’re
doing difficult work

— GOFORIT



Thank-you!

Slides : lucydot.github.io/slides



